Photoemission studies of the valence-band and core-level satellites of NiGa are presented. The valence-band satellite is resonantly enhanced near the 3p threshold (W~ = 67eV), and its centroid position is photon energy dependent, which is in agreement with previous observations for elemental % Ni. Surprisingly, the resonantly enhanced valence-band satellite in NiGa has about the same intensity as that for elemental Ni, even though the number of empty d-states contributing to the resonant enhancement is expected to be smaller in NiGa. The XPS data for NiGa were collected with a Kratos ES 800 equipped with a nonmonochromatic Mg Ka (hv =1253.6 eV) X-ray source and a 150mm hemispherical electron energy analyzer. The UPS experiments were carried out on beam line VIII-2 at the Stanford Synchrotron Radiation Laboratory (SSRL). Photon energies in the range of 30 to 160 eV were selected with a toroidal grating monochromator, and a PHI 15-255 G double-pass cylindrical mirror analyzer (CMA) was used in the constant-pass energy mode to collect the photoelectron spectra. The resolution for XPS and UPS was about 0.7 eV and 0.5-0.8 eV, respectively.
The working pressures in the XPS and UPS chambers were 1 ×0 1 0 Torr and 8 x10 -g Torr, respectively. The NiGa surface was cleaned by repeated cycles of argon ion bombardment and annealed to 350 0C for 15 minutes.
The XPS spectra were free of any detectable contamination by 0 or C, but the sample from which UPS data were obtained had about 3% of a 'a.'.
monolayer (ML) of 0 and 6% ML of C, as estimated from Auger spectra
collected with the CMA. and all the spectra are normalized to equal intensity at the maximum of the Ni 3d-band emission, which consisted of only one peak at 0.8 eV EB.
The satellite at ~6eV below the Ni 3d peak is enhanced near the 3p threshold (hv =67 eV). The observation that the satellite shifts in binding energy with hv is consistent with a previous study of elemental Ni. 1 2
The satellite peak position is observed at -6.2 eV below the Ni 3d peak away from resonance and shifts to -6.9 eV below the Ni 3d peak on resonance (67 eV_< hv < 70 eV). Sakisaka et. al. 1 2 estimated the shift to be -1 eV in elemental Ni, which is comparable to our value of 0.7 eV. The expected peak positions of the M 2 , 3 VV Auger transition, which are only observed at hv _> 68 eV, are marked by arrows in Fig. 1 . The appearance of an Auger peak can be seen more clearly from the difference spectra shown in Fig. 2 . The difference spectra in Fig. 2(a) were obtained by subtracting the EDC at hv =64eV from EDC's at higher hv, we can separate the contribution of the incoherent Auger emission from that of the coherent Auger-type decay in the resonance-enhanced satellite structure. Also, if there is any spurious structure in the spectra causea by 0 or C contamination on the sample surface, we can cancel their el contributions in these difference spectra. The enhancement of the satellite at resonance is thus shown to be not caused by the incoherent Auger emission but to be due to the coherent sCK-type decay.
The intensity of the satellite peak at hv =67eV is about 64 % of the Ni 3d peak in NiGa, which is comparable to the value (_60 % ) obtained NiGa. We will come to this point later when discussing the XPS data. Fig. 3 shows Ni 2p XPS spectra for NiGa after subtracting a smooth background using Shirley's method. and Niln. This is evident from the Ni 2p 3 , 2 satellite intensities in Table 1 .
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The Ni 2p,,2 satellite in NiGa has a much broader structure than the Ni .
2P312
satellite, so the determination of its 'sa t is more uncertain than I that for the Ni 2P312 satellite. The results for NiGa are in reasonable,.-l agreement with NiAI and Niln, as shown in Table 1 . ,
Since no shake-up satellite of the Ga 3d core peak was observed in either UPS or XPS spectrum, the two-hole bound state, which is responsible for the occurrance of the satellite feature in NiGa, is actually"-localized at the same Ni atom, i.e.
it is the intra-atomic Coulomb interaction that forms the two-hole bound state. In other words, transfer -of a hole from Ga 3d to Ni 3d is very inefficient in NiGa.
It is worth noting that AE for the 2P312 line is larger than that"""
for the 2p,/2 line in Ni and the NiM (M=AI, Ga, In) intermetallic compounds.
Bosch et. al.6 explained this phenomenon as the result of the suppression i
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of the multip~et lines closest to the main 2p,/2 line, while the 2p,,2 'p. .,. N 00
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